Pharmacological relationship between nicotinic and opioid systems in analgesia and corticosterone elevation.
Although a pharmacological relationship is known to exist between nicotine and morphine, the exact mechanisms are unclear. Here, we investigated crosstalk between the endogenous opioid system and nicotinic acetylcholine receptors (nAChRs), specifically in nicotine-induced analgesia and activation of the hypothalamic-pituitary-adrenal (HPA) axis. Nicotine and morphine were administered subcutaneously to mice and the effects of these drugs on analgesia and serum corticosterone (SCS) levels were evaluated by the tail-pinch method and fluorometric assay, respectively. Both nicotine and morphine produced analgesia and SCS increase after a single injection. Nicotine-induced analgesia was prevented by both mecamylamine (MEC; 1mg/kg) and naloxone (NLX; 1mg/kg), and also by repeated administration of morphine or nicotine. Morphine-induced analgesia was prevented by NLX, but not MEC, and by repeated administration of morphine, but not nicotine. Conversely, the nicotine-induced increase in SCS level was prevented by MEC, but not NLX. Morphine-induced SCS increase was prevented by NLX, but not MEC. Moreover, nicotine-induced analgesia was suppressed by dihydro-β-erythroidine (DHβE; an antagonist for the α4β2 nAChR) or methyllycaconitine (MLA; an antagonist for the α7 nAChR). The nicotine-induced increase in SCS level was suppressed by DHβE, but not MLA. Nicotine-induced analgesia may involve the endogenous opioid system through crosstalk with nicotinic pathways. However, the relationship between these systems does not extend to cooperative actions in nicotine-induced HPA-axis activation.